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STATIC PENSTRATION TESTS Q¢ -

12010, T153, HEAT SHELL

& EIGETEENTH REPORT ON ORDNAICE PROJECT NO. TA1-1602
E DATES OF TEST: 25 - 27 JUIE 1957
: ABSTRACT
| OBJECTIVE

To determine the static penetration of standard T153E8 shell with and
without the spike, and the comparative penetration of five new T1l53 designs.

SUMIARY

Five rounds each of 120mn, !IWAT Shell (liodel Mumbers T153-ST1l4, T153-
ST15, T153-ST16, T153-5T17, T153-ST18, T153-ST19, T153-STR0), were statically
fired atop stacks of 28 each - 8% x 8" x 1-1/32" homogeneous armor plate to
observe total penetration, hole dimensions (entrance and exit), and umsual
hole patterns.

The average penetration for each design was: T153-STl4 - 17,30%; ¥153-

ST15 - 20,075 T153-5T16 - 17.72%; T153-ST17 - 19,72"; T153-ST18 - 18,06";
T153--ST19 - 16.96" (Std. with spike); and T153-STR0 - 17.94" (Std, without

spike) .

CONCLUSION

It is concluded from static firings that the T153-ST15 and T153-ST17
will produce the grestcst armor penetration of the designs tested.

RECCLIENDATIONS

It is recomended that:

All seven designs be tested for dynamic penetration of armor by
firing up t¢ 2000 yards at hamogenecus armor plate at predetermined degrees

of Ob]imty »

Designs T153-ST15 and T153-ST17 be considered as having pruiined
the greatest armor penetration (by static firing) of the designs testsa.

REGKADING DATA CANNOT BE PPg)ETERMINED
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I INTRQDUCTION

A. In 1950 Picatimny Arsemal was assigned techmiocal supervision of
the development of the 120mm, T153, HEAT round. The progrem was
in Jamary 1956 at 80 percent campletion and was resumsd in August 1956
with Juns 1957 as the target campietion date. Frenkford Arsemal has since
been given the technical supervision of the progrem; also, negotiations
of a contrect to camplete the develorment have been fimished.

B, The rcand is required to defeat 16~inch armor plate with meximmm
behind-the-pls - 3ffect at & range of 2000 yards, The existing problem

areas are tiwamu Yo bes

1. Immdequate wiring system.
2, Immdequate fusing.

3. Inmadequatelucky’ mounting system.

4. Immdequate spece in spike to permit jet formmtion,

II DESCRIPTION (F MATERTEL

Quantity Component

T153-6T20
T153-ST19

tem
1
2
3 T153-8T14
4

W\t v Ut wun

T153-5T18

5 5 T153-6T16
6 5 T153-8T15

7 5 T153-8T17

Dwg. No,

WBSK~1342
WBSK~1342

WBSK~1342
WBSK=1342

WBSK=1342

WBSK=-1342

WBSK=1342

Remarks

T153E8 without Spike.

T153E8 w/o tapered wire,
w/spike.

Iarge dameter spiks, cemented
Jodnts.

Spike large diameter, closed
at nose end, all wire con-
nections made at tase of shell.

Medium dlameter spike, cemented
Joints.

Same as ST16 except wire pesses
through cone neax apex.

Same as ST15 except “smap-in"
cons,

Drewing No, WBSK=1342 is included as Figure 1.

e
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STATIc TEST RCUNDS 120mm, TI53
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III DETAYIS QF TEST

A, Five rounds each of the seven designs in question were set up
for firing in the following manner:

1. For each round a stack of 28 each 8" x 8" x 1-1/32" hamo-
geneous armor plate was mads.

2, Cardboard tube "standoffs" were taped to the round and to
the top plate of the stack to assure no "blow-over" or wobbling previous
to firingo

3, The rounds were armed with Tetryl pellsts 1-1/4" diameter
by 1/2" high and detomated by Engineer's special blasting caps inserted
in centered holes in 1-1/4" diameter by one inch high hard wood blocks.

L
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Figure 2 - B25378: Typical example of setup of subject round
immediately before firing, Round is taped to cardboard stand-off

tube which is taped to top plate of stack of 28 each guxgnxl®
p]BtOB.

5
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B. Measuremenis (to the nearest 1/16") were taken of the entrance and
exit hole in each plate, Observations of jet location, hole shape (umusual),

and umusual occurrences were also recorded,

C. By eliminating the rounds that both showed defect upon X-Ray and

produced & penetration discrepancy greater than one inch, the fallowing
average penetrations for each design tested were determined:

T153-8T14 - 17.30%
T153-8T15 - 20,07
T153-8T16 - 17.72"%
T153-8T18 - 18,06"
'1‘153-61'19 = 160 %"
T153-8T20 - 17,94*

D, It should be ncted that there are four different extermal shapes
represented in the seven designs tested. Therefore, it is possible and

highly probable that the aerodynamic charecteristics of the four extermal
shapes are quite different, Hence, dlscrepancies among the four designs
in accuracy, terminel velocities, flight stability and dynamic plate pene-

tration may be realized.

IV CONCLUSIONS

It i8 concluded that:

A, The T153-ST15 and T153-5T17 will produce the greatest armor pene-
tratica (by static firing) of the designs tested.

B, The average penstration of all seven designs was considered to
sxsead (statically) the military requirement of armor 16 inches thick.

V RECOMMENDATIONS

It is recammended that:

A, A1l saven designs be tested for dynamic penetration of armor by
firing against hamogensous armor plate at predstermined degrees of obliquity
and renges up to 2000 yards.

B, The T153-ST15 and T).53-ST17 be considered the designs producing
the greatest ammor penetration (by static firing) of those tested.

C. If recommendation A is not considered feasible, the following
course of actlon is suggested:

.
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1 TLe=zign T153-ST1i5 and T153-ST17 be fabricated and tested

dynamically against the T153-ST19 (reference round) for flight and
penetration characteristics at suitable ranges varying between 0 and

2000 yards.

2, If tests prove designs T153-ST15 and T153~ST17 to be
significantly better than the referernce rounds, it is recommended that
consideretion be given to adopting the shell which is cheapest to
manufacture for use in the 120mm Tank, MLO3, system.

SUBMITTED:

Vil (o
ROBERT N. DEMPS
Project Engineer

£) &, udesr

J. G. NELSON

Pvt, Ord Corps
Proof Director

REVIEWED:

H. B. ANDERSON H. A. BECHTOL
Chief;, Artillery Chief

Amunition Branch Artillery Division

APPROVED:

. A. NOGBIE *
Assistant to the Deputy Director

for Engineering Testing
Development and Proof Services
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CONRDANTIAL

CRISANCE CCRPS AFPENIIX A _
FRANKFCRD ARSEMAL Prvt JHallaren/hom/22146

Philadelphia 37 .
IN REPLY Penmnsylvarda CRIBC C) 471/50 1957

REFER TO RIBA-R
14 FEB 1957
SUBJECT: 120mm T153 HMAT Round

TO: Commanding Generel
Aberdeen Proving Ground

Maryland
ATTENTION: D&PS

1, Inclosed is Test Program Request #FA-MIR-459 outlining a
progran for static tests of 120mm T153 HEAT round,

2, It is requested that this Arsenal be notified in advance
of the firing of these tests in order that rerresentatives may be

present,
202 3¢ Cost of tests should be applicable to RAD on Project TAl~-
1l
F(R TEE C GRMANIER :
/8/
1 Incl V. ¥, MALTERS
1, TPR #PA-MIR-459 (in dup) Assigtant

cc:  OCO~CRDTE, w/incl

(RDBB, Mr, Kupermamn w/incl

Code A, Mr, Simpson w/incl

MD~-90

REGRADED UNCIASSIFIED WHEN SEPARATED FROM INCIOSURES

A=l



1,

Item Quantity Component

Material for Test:

1

2
3
4
5
6
k(

e

to Coda A.

5
5
5
5
5
>
5

T153-8T19
T153-8T20
T153-6Tl

T153-8T26
T153-6T15
T153-8T17
T153-8T18

Project Authority:

CONFIDENIIAL

E‘L No,

Rev,

WB3720X
WB3720X

WBSK1342
WBSK1342
WBBK1342
WBSK1342

(a) Project No., TA1=-1602
(b) PESD No. 70405530~-01-10902

Arsemal E;pendihuv Order No.

64734~03
Object of Development:

Test Program Request #FA-MIR-459
Frankford Arsemal ,Phila.37, Fe.

Pvt Halloren/hom/5156
29 Janvary 1957

Remarics

T153E8w/0 spike
T153E8 w/o tapered wire w/spike

large dlameter spike cemented
Jjointe

Meddum dlameter spike cemented
jointe

Same as ST16 except wire passes
through cons near apex

Same as ST16 but with "smap-in"
cone

Spike closed at nose end, all
wire comections made at base
of shell

To develop a 120mm HEAT rocund for the T123 gun.

History Sketch:

The development of this shell was initiated in 1950 with the technical
supervision assigned to Picatinny Arsemal and the development contract awarded

The progrem was suspended in Jamuary 1956 at 80% completion and

then reinstated in August 1956 with a target campletion date of June 1957.
Since the reinstatement of the project, Frankford Arsemal has been given the

techmical supervision and at this date the negotiations of a contrect with
Code A to camplete the subject development have just been campleted.

REGRAITNG DATA CANNOT BE PREDETERMINED

A2
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CONRDENTIAL

Test Program Request #FA-MIR-459
!nnkford' Arseml, Phila.37, Pa.

The requirements of this round are to defeat 16" of armor with maximum
behind-the~plate effect at a range of 2000 yards with a probable error of .2
mils vertical and horizontal, At the present time the problem areas are
thought to be as follows:

(lg The wiring system is insdequate
(2) The fusing may be inadequate
(3) The lucky mounting system is inadequate
(4) The space in the spike to permit jet formation is inadequate

The accuracy of this round is satisfactory and the development progrem
now being undertaken will be an attempt to improve the terminal ballistics
and round dependabdility without impeiring accurecy, This static test is the
first under the present progrem and will be fired in an attempt to determine

the optimm spilks configuretion for penstration.

6. Description of Changes Made Since Last Proving Ground Test:

Items 1 and 2 of section (1) of this request are the present T153E8
Design with and without the spike attached, both being without the tapered
wire and lucky assembly of the complete round,

Item 3, the T153-5T14, is the same shell with a tapered spike of much
larger diameter than the standard and with & ~amented joint between ths body
and spike and between the locking ring and body replacing the present
threaded joints. This design also includes a pacled lucky with the wire being
carried in a flexible conduit through the explosive charge.

Item 4, T153-8T16, iz the seme as S1W4 except that the gpike is cf an
intermediate diameter between 3714 and the present E8 spile,

Item 5, T153-8T15, is the same as ST16 except that the wire passes
through the cone s&nd explosive charge close to the longitudinal axis of
the shell,

Item 6, T153-8T17, is the same as ST1l6 except that it is equipped with
& "spap=in" cons which is seated on the spike rather than in the body.

Item 7, T153-8T18, has a spike which is closed at the nose and a wir-
ing system in which all wire connections are made at the base of the shell.,

7. local Tests:

None
8. Object of Test:

To dstermine the static penstretion of the standsrd T153E8 round with
and without the spike and of the five new designs,

REGRATING DATA CANNOT BE FREDETERMINED




CONRDENTIAL

Test Program Request #FA-MIR-459
Frankford Arsemal, Phila 37, Pa

9. Precautions in Handling and Testing:
Nermel nandling of live loaded rounds for static firings.

10, Recommended Test Progm

Fire all static devices in a vertical position against approximately
twenty-eight inches of stacked homo-ermor plate, The top five plates shall be
at lsast 8"x 8" aquare tc provide a suitable jet eutry area, and ths remain-
ing plates shall bs 6%x 6" minimm. The following data should be recorded:

(8) Total penetration
(b) Size of entrance and exit hole at each plate

(¢) Any unusual hole pattern

The shell as received willi be comp B loaded with a formed base element
cavity,for functioning of the shell, the system shown in PX=-13-1317,previ-

nsly furnished the proving ground, should be used as a guide, Corps of
engineers special electric blasting caps should be used for this test,

This test mey be altered at the discretion of the proof officer, with
the consent of the Project Engineer,

11, Coordination:

(a) Chief of Ordnance (CRDTA)
(b) Picatinuy Arsenal

() Aberdeen Proving Ground
(d) Code A

(8) Frankford Arsenal

3=

REGRADING DATA CANNOT BE PREDETERMINED
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ROUND-BY-ROUND IATA APPENDIX B
STATIC TESTS OF 120MM T153 HEAT SHELL
All Plate Measuremente Given are in Inches
Fach Plate is 1-1/32" Thick
PIATE NO. HOLE MEASUREMENTS OBSFRVA TIONS
Diameter - Inches
Entrance Exit
7153 - ST14-1
s 2-1/4 x 2-1/8 1-7/8 x 1-7/8 Tndentation on entrance
2 1-9/16 x 1-9/16 1-5/16 x 1-5/16 side of lo.l - 4=1/2 x
3 1-5/16 x 1-1/4 1-1/8 x 1=1/16 3-9/16 x 5/16" deep.cir-
4 1-1/4 x 1-3/16 1-1/8 x 1-1/8 cunferential to hole.
5 1-1/8 x 1 1-3/16 x 1-1/8 Jet in No.5 = 2-1/2" L
6 1-1/8 x 1-1/16 15/16 x 7/8 entrance; 2=-1/4" L
7 7/8 x 7/8 13/16 x 3/4 exit.
8 3/4 x 11 16 3/4 x 11/16
9 5/8 x 5/8 16 x 1/2
10 5/8 x 9/16 9/16 x 9/3%
11 J/.{i x 1/2- 9/16 x 1/2
12 7/16 x 7/16 5/8 x 9/16
13 1/2 x 7/16 9/16 x 1/2 Jet in No.13 - 1* 4
U 3/8 x 3/8 7/16 x 3/8 exit.
15 7/16 x 7/16 3/8 x 5/16
16 3/8 x 5/16 ya? x 7/16
17 /12 x 7;16 7 /%2 x 3;:23
18 7 x 3/8 9 x1
19 1/2 x 7/16 7/16 x 3/8
20 7/16 x 3/8 13/16 x 3/4
2 Cu trace on entrance of
No. 1.
T153 - ST14-2
1 2-5/16 x 2-1/4 2-1/4 x 2-1/8 Indentation on edge of
2 1—3 4 x 1-3/4 1=G/16 x 1-1/2 hole 3/4%x 1-3/4"“x 7/16
3 16 x 1-7/16 1-5/16 x 1-1/4 deep on entrance of
4 1 3 8 x 1-5/16 1-1/4 x 1-3/16 No. 1.
5 1-3/16 x 1-1/8- 1-1/6 x 1-3/16 Jet in No.6 - 3-3/16" &
6 1-1/4 x 1-3/16 1-1/8 x 1 - entrance; 1-5/8 .
» 15/16 x 7/8 3/4 x 1L/16 exit.
8 3/4 x 3/4 11/16 x 9/16
9 11/16 x 5/8- 11/16 x 5/8
10 5/8 x 9/16 5/8 x 5/8
11 9/16 x 1/2 9 6 x 1/2
12 9/16 x 7/16 1/2 x 1/2
13 1/2 x 7/16 7/16 x 3/8
14 7/26 x 7/16 9/16 x 1/2
15 7/16 x 5/16 7/16 x 3/8
16 7/16 x 3/8 7/16 x /8
B-1
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PIATE NO. HOLE MEASUREMENTS (BSERVATIONS
Diameter - Inches
Entrance Exit
iy 7/16 x 3/8 7/16 x 3/8
18 716 x 5/16 9/16 x 1/2
19 5/8 x 9/16 13/16 x 3/4
20 Cu trace on No, 20.
T153 - ST14-3
1 2 x2 2 x 1-3/4~ Indentation on edge of hole
2 1-5/8 x 1-1/2 1-3/8 x 1-5/16 5/8"x 1"x 1/2 deep on ent.
5 1-7/16x 1-5/16 1-3/4 x 1-1/4~ of No. 1.
4 1-1/4 x 1-1/4 1-1/8 x 1-1/16 Indentation on-edge of hole
5 1-1/8 x 1-1/16 1x1 1"x1/2"x 7/16 deep on ent.
6 1 x 15/16 15/16 x 7/8- of No, 1.
7 13/16 x 11/i6 7/8 x 13/16
3 11/16 x ]_'L/16 3/4 x 11 Jet in No, 5 - 3-1/16 'd
9 9/16 x 1/ 5/8 x 5/8 ent,; 3-15/16"L exit.
10 9/16 x 9 5/8- x 5/8
il 9/16 x 1/2 9/16 x 9/16
12 1/2 x 1/2 9/16 x 9/16
14 1/2 x 7/16 1/2 x 7/16
14 1/2 x 7/16 1/2- x 7/16 Hole in No.18 - 13/16 deep
15 1/2 x 716 7/16 x 3/8 Bulge on exit of No. 18 with
16 1/2 x 716 9/16 x 3/8 1/2" long crack.
17 1/2 x 5/16 3/4 x 5/8
18 11/16 x 9/16
T153 - STl4~4
1 2-1/8 x 2 1-7/8 x 1=3/4  Indentation circumferential
2 2 x1-7/8 1-7/8 x 1-3/4 to hole ent, No. 1
3 1=-3/4 x 1-3/4 1-3/8 x 1-1/8  3-3/8"x 3-1/2x 5/16" decp.
4 1-1/8 x 1-1/16 1 x 5/8
5 15/16 x 3/4 /8 x 3/4 Jet in No,5 - 2-1/2" L
6 7/8 x 3/4 /16 x 5/8- ent,: 2" L exit.
i/ 13/16 x 9/16 3/4 x 11/16
8 5/i6 x 1/2 Hole in No., 8 - 7/8" deep.
T153 - STl4~5
) 2 1/4 x 2-1/4 1-7/8 x 1-1/2 Indentation circumferential
2 t=1/2-x 1-5/16 1-1/4 x 1-1/4 to hole ent, No. 1 =
3 1-5 /16x 1-1/4 1-1/4x 1=-3/16 2=3/4%x 2-3/{7x1 /4% deep.
b 1-1/4 x 1-1/8 1-3/16x 1-1/8
5 7/8 x 1/8 7/8 x /8 Jet in No, 4 - 2-1/4* 4
6 13/16 x 3/4 3/b x 3/4 ent.; 3-1/4 . exit.
7 5/8 x 5/8- 5/8 x 7/16
8 5/8 x /16 11/16 x 5/8
B-2
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PIATE NO. HOIE MEASURNMENTS (BSERVA TIONS
Diameter ~ Inches '
Entrance Exit
o 9/16 x 1/2 9/16 x 1/2
10 1/2 x 1/2 1/2 x 1/8 Jet in No, 3 - 1=3/8" L
1 1/2 x 7/16 9/16 x 9/16 ent,
12 i/2 x 1/2 9/16 x 1/2
13 1/2 x 1/2 7/16 x 3/8
14 7/16 x 3/8 1/2 x 1/2 Hole in No, 20 - 1/4" deep.
15 3/8 x 3/8 7 x 7/16
16 3/8 x 3/8 7/16 x 1/2
17 1/2 x 7/16 7/16 x /16
18 7/16 x 7/16 9/16 x 1/2
19 9/16 x 17/16 172 x 1/2
20 1/2 x 5/16
T153 - ST15-1
1 2-1/8 x 2 1-7/8 x 1-3/4 Indentation circumferential
2 1-11 1-11/16  1-1/2 x1-11 to hole ent., No. 1 -
3 1-3 1-1/8 1-1/4 x 1-1/4 3=1/22x 3-3/4* x 7/16*
4 1-3/16x 1-1/8 1-1/8 x 1-1/8 deep.
5 1-1/8 x 1-1/8 1-1/16 x 1~1/16 Jet in No,6 - 3-1/2* |
6 1-3/1éx 1-1/16 /8 x 3/4 ent,; 2% _ exit.
7 7/8 x 13/16 /{4 x 11/16
8 3/4 x 5/8 1/16 x 5/8
9 5/8 x 9/16 /54229 Jet in No,16 - 3/4* L
10 /{21 5/8 9 x 9/16 ent.; 1* _L exit.
1 9 % 9/16 x 9/16
12 9/16 x 9/16 5/8 x 9/16
13 5/8 x 9/16 9/16 x 9/16 Hole in No.20 - 5/8 deep.
14 9 6x 1/2 9/16 x 1/2
15 1/2 x 7 1/2 x 1/2 Slight bulge on exit
16 9/16 x 9/16 of No, 20,
17 8 x 3 3/8 x 5/16
18 5 6 x 5 6 /2 x 1/2
19 7/16 1/2 x 1/2
20 11/16 x 1/2
T153 - STi5-2
1 2 x1-1/2  Spike still in No, 1.
2 1-1/2x 1-3/8 1-7/i6 x 1=1/4  Spike extended 3/4* _L
3 1-1/2x 1-7/16 1-1/4 x 1-1/4 exit No, 1.
4 1-1/8x 1-1/8 1-i/8 x 1-1/8
5 13/ 1-1/8 x 1-1/16 Jet in No.6 - 3=3/8% L
6 4 x 1-1/8 7/8 x 11/16 ent.; 2=1/4 ] exit.
) 3/4 x 3/4 3/4 x 3/A
8 6 x 11/16 11/16 x 11/16
9 5/8 x 5/8 5/8 x 9/16  Jet in No.16 - 3/8" L
10 x 9/16 9/16 x 9/16 ent.; 1* _L exit,
B-3
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PIATE NO. HUia MASUREMENTS OBSERVATIONS
Diameter -~ Inches
Entrance Exit
1 9/16 x 9/16 5/8 x 9/16
12 9/16 x 9/16 9/16 x 1/2  Hole in No. 20 - 1/16" deep
13 9/16 x 1/2 9/16 x 9/16
14 9/16 x 1/2 yZ x 1/2
15 1/2 x 7/16 7/6 x 7/16
16 %8 x 3/8 %g x 3/8
17 7/16 x 3/8 /16 x 3/8
18 7/16 x 3/8 1/2 x 7/16
19 9/16 x 1/2 9/16 x 1/2
20 1/2 x 1/2
T153 - ST15-3
1 2-3/16 x 2-1/8 1-1/2 x 1-3/16 Jet in No. 5 - 3-3/16" _L
2 1-1/4 x 1-1/8 1-3/8 x 1-3/8 ent.; 2-3/4 L exit.
3 1-5/16 x 1-1/8 1-1/4 x 1-3/16
4 1-1/4 x 1-1/4 1-3/16 x 1-3/16 Jet in No.l5 - 3/4" »
5 1-5/16 x 1-1/4 7/8 x 3/4 ent.; 1/2% L exit.
6 3/4 x 11/16 6 x 5/8
7 5/8 x 9/16 5/8 x 9 Hole in No,18 - 9/16"deep.
8 i1/16 x 5/8 %e x 9/16
9 9/16 x 1/2 9/16 x 9/16  Bulge on No.18 exit.
10 J/Zx 1/2 9/16 x 1/2
11 7/16 x 3/8 9/16 x 9/16
12 7/16 x 3/8 1/2 x 1/2
13 1/2 x 1/2 /2 x 1/2
14 7/i6 x 7716 1/2 x 1/2
15 /2 x 7/16 5/8 x 1/2
lo 1/2 x /16 /2 x 7/16
17 9/i6 x 3/8 11/16 x 9/16
18 9/i6 x 3/8
T153 = STi5-4
1 2=1/4 x 2-1/8 1-7/8 x 1-3/4
2 1-43/16x 1-1/2 1-5/16 x 1=3/16 Jet in No,5 - 2-1/2* L
3 1-1/4 x 1=1/4 1-1/4 x 1-1/4 ent.; 4" | exit.
‘4 1-i/4 x 1-3/16 1-3/16 x 1-1/8
5 1-1/8 x 1~1/8 1 x15/16 Jet in No,16 - 1/4" )
6 1 x 7/8 7/8 x 3/4 ent.; 5/8% L exit,
7 3/4x 3/b 3/4 x 11/16
8 5/8 x 5/8 3/8 x 9/16  Hole in No,20 - 1" deep.
9 9/16 x 9/16 9/16 x 9/16
10 1/2 x 1/2 9 x 1/2 Bulge on No.20 exit.
11 1/2 x 7/16 1/2 x 1/2
12 1/2 x 1/2 1/2 x 17/16
13 1/2 x 7/16 9/16 x 7/16
1 9/16 x 1/2 1/2 x 7/16
B-4
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PIATE WO HOLE MRASUREMENTS CBSERVATIONS
Diamster - Inches
Entrence Exit
15 7/16 x 7/16 9/16 x 1/2
16 3/8 x 3/8
17 %g x 3/8 x5
18 x 3/8 x 3/8
19 3/4 x 1/2
20 5/8 x 1/2
T153 - 8T15-5
1 1-7/8 x 1=-3/4  Spike still in No, 1.
2 1-3/4 x 1-3/4 1=1/4 x 1=3/16 Spike oxtends 1-13/16" L
3 1-1/4 x 1-5/16 1-1/4 x 1-3/16 exit ¥o. 1.
4 1-3/16 % 1-1/8 1-1/8 x 1=1/8  Jet in Wo,6 - 3=1/2" _J_
5 1-3/16 x 1-1/8 1-3/16 x 1-1/8 ent.; 2=3/4" ) cad.t
é 1-1/8 x 1-1/8 1 x1s
v/ 13/16 x 3/4 3/4 x
3 3/4 x 3/4 11/16 x 5/8 Jot in ¥o,11 - 1/8* |
9 x 5/8 9/16 x 9/16 ent.
10 9/16 x 9/16 9/16 x 9/16 :
n 9/16 x 1/2 9/16 x 9/16 Jot in ¥o.15 - 7/8* L.
12 2 x 7/16 5/8 x 5/8 exit.
13 9/16 x 1/2 1/2 x 7/16
4 % l/.{%x'l/.lb Cu trece om No,20 ent.
15 x 1/2 9/16 x 1/2
16 3/8 x 3/8 3/8 x 5/16
18 3/:?6 % 3 Ky +1/ 7
X b 4
%g 9/16 x 1/2 1/2 x 3/8
7253 - ST16~1
1 2=1/4 x 2=1/8 2 x1-3/4 Indentation circumferential
2 1-1/2 x 1-3/8 1-5/16x 1-3/8 to ent.hole No.l -
3 4 x 1-1/4Ax 1=8/16 3-9/16-:: 2-7/@®x 5/16*
4 1-1/4 x 1-1/8 1x1
5 l x 1 1x 15/16 Jot.tnlo -3 | ent.3
6 1 x7/8 13/26 x 24 [T exit,
7 3/4 x 11/16 x 5/8
8 5/8 x 5/8 9/16 x 9/16  Jet in Ko 2k - 3/ |
9 9 b 4 1/2 1ﬂ b 9 m ent.
10 x 1/2 Y2 x1/2
1 x 7/16 5/8 x 9/16 Jet 4in No,18 - 7/8 L.
12 9/26 x 3/8 %2 x 7/16 ent.} 5/8deep in plate.
13 x 7/ /16 x 1/16
o CRIA IR mme s
pod X on
16 /16 x 7/16 7/16 = 3/8 Yo, 18
B=3
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CONFIDENTIAL

PIATE NO HOLE MEASUREMENTS OBSERVATIONS
Diameter -~ Inches
Entrance Exit
17 1/2 x 7/16 9/16 x 1/2
18 11/16 x 9/16
T153 - ST16=-2
1 1-3/4 x 1-1/4 1-1/4 x 1-1/4~  Spike broke up in hole No.l
2 1=-3/e x 1~%;16 1_.3/% x 1-%16
3 1-3/16 x 1-1/16 1-3/16 x 1-1/8
4 1-1/8 x 1-1/8 1 x1 - Jet in No.4 - 2-1/2% _|
5 1 x7/8 3/4 x ent.; 4=3/4"_L exit,
6 3/4 x 5/8 - 374 x 3/4
9 11/16 x 6 9/16 x 1/2 Hols in No.16 - 5/16" deep.
8 1/2 x 1/2- 1/2 x 3/8
S deigm A
x 9 x1
1 9/16 x 1/2 11/16 x 1/2
1 13/16 x 1/2 1/2 x 1/2-
13 1/2 x 7/16 1/2 x 7/16
14 7/16 x 3/8 9/16 x 1/2-
15 %2 x7/16 9/16 x 5/16
16 9/16 x9/16
T153- ST16-3
1 Spike left in No.l hole.
2 1-3/4x 1~5/8 1-5/16 x 1-3/16  Pieces of Cu left in spike.
3 1-5/16 x 1-3/16 1-5/16 x 1-1/4
A 1-3/8 x 1-3/8 1-3/16 x 1-3/16
5 1-1/4 x 1-1/8 1-1/8x 1-1/16  Jet in No,6 - 3=1/4* _L
6 1~1/8 x 1 1x7/8 ent,; 2=1/4%_| exit.
7 1 x 15/16 13/16 x 3/4
8 13/16 x 1716 11/16 x 5/¢ Jet in No,16 - 9/16% _]
9 11/16 x 5/8 5/8 x 9/16 ent.; 3/4* L. exit.
10 5/8 x 9/16 5/8 x 9/16
1l 9/16 x 1/2 9/16 x 1/2 Piece of Cu 1-3/8"x 1-3/4"
12 1/2 x 1/2 9/16 x 1/2 x 1/4 thk.on exit No.18
13 9/16 x 1/2 9/16 x 1/2
14 1/2 x if2 1/2 x 1/2 Hole No.19 - 7/16" deep.
15 1/2 x 3/8 1/2 x 1/2
16 7/ x 3/8 9/16 x 9/16
17 9/16 x 1/2 3/8 x 3/8
18 7/16 x 7/16 3/4 x 11/16
19 1-1/16 x 1
B-6
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OBSER VA TIONS

PIATE NO. HOLE MEASUREMENTS
Diamster - Inches
Entrance Exit
T153 - ST16~4
i 2 x 1-3/4  Jet in No.l - 1-13/16"_]
2 1-1/2 x 1-7/16 1-1/4 x 1=1/4 ent.
3 1-1/4 x 1-1/8 1-1/4 x 1-3/16
4 1-3 x 1-1/8 1-3/16 x 1-1/16 Jet in No.4 - 3=1/8" L
5 1-1/8 x 1=1/16 7/8 x 7/8 ent,; 2=1/8" ) exit,
6 7/8 x 13/16 7/8 x 13/16
7 15/16 x 7/8 11/16 x 11/16 Hole in No.17 - 11/16"deep
8 1/16 x 5/8 5/8 x 5/8
9 5/8 x 5/8 5/8 x 9/16 Bulge on exit No, 17.
10 5/8 x 9/16 11/16 x 5/8
11 5/8 x 9/16 9/l6 x 9/16
12 9/16 x 1/2 5/8 x 5/8
13 2 x1/2 7/16 x 7/16
VA 7/16 x 3/8- 7/16 x 3/8
15 7/16 x 7/16 9/16 x 5/16
16 7/16 x 7/16 9/16 x 1/2
17 7/16 x 7/16
T153 - ST16=5
1 1-3/4 x 1-9/16 1-7/8 x 1-1/2 :
2 1-5/8 x 1-1/2- 2 x1-7/8- Jet in No.6 - 3-1/4" _]_
3 1-5/16 x 1-3/16 1-1/4 x 1=3/16 ent.; 1-13/16" | exit.
4 1-5/16 x 1-3/16 1~1/8 x 1-1/8
5 1-1/4 x 1 1-1/16 x 1 Jet in No,13 - 5/16% |
6 1-1/8 x 1-1/16 1-1/16 x 1 ent.
7 1x1 7/8 x 3/4
8 13/16 x 3/4 1L/16 x 5/8 Jet in No,14 - 7/8v |
9 11/16 x 5/8- i1/6 x 1/2 exit.
10 5/8 x 9/16 9/16 x 1/2-
1n 1/2 x 1/2- 9/16 x 9/16 Hole in No.18 - 15/16"
12 5/8 x 9/16 5/8 x 5/8 deep.
13 9/16 x 9/16 1/2 x 1/2
1 7 <) %le/z Bulge on exit No, 18.
15 9/16 x L/2 9/16 x 1/2-
16 XZ ~ 7/16 5/8 x 9/1%
17 9/16 x 1/2 3/8 x 3/8
18 3/4 x 5/8
T153 = 8T17-1
1 Spike laft in No.l
2 1-3/4 x 1-5/8 1-1/2 x 1=1/2
3 1-3/4 x 1=3/8 1-5/8 x 1=3/8  Jet in No,6 = 3=3/4% |
4 1-1/4 x 1=-1/4 1-1/4 x 1=2/16 ent,; 2% _L exit,
5 1-3/16 x 1~1/8 1-1/16 x i
B-7
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PIATE ¥O. HOIE MEASUREMENTS OBSERVA TI ONS
Diamater - Inches
Entrance Edt
6 1-1/8 x 1 7/8 x 13/16 Jet in No,10 - 7/16" _]
A 7,/8 x 13/16 3/4 x 5/8- exit,
8 3/4 x 5/8 5/8 x 9/16
9 5/8 x 5/8 9/16 x 9/16 Jet in No,12 - 9/16" )
10 5/8 x 1/2 11/16 x 9/16 ent,
hia | 5/8 x 9/16 9/16 x 1/2
1» 9/16 x 1/2 1/2 x 1/2 Cu Trace on ent, No, 20,
13 1/2 x1/2 yz x 1/2
14 7/16 . 7/16 9/16 x 1/2-
15 1/2 x 3/8 1/2 x 7/16
16 3/8 x 3/8 9/16 x 7/16
1 7/16 x 3/8 7/16 x 3/8-
18 7/16 x 3/8 5/8 x 7/16
22LQ 5/8 x 1/2 7/16 x 3/8
0
T153 = ST17-2
1 1-15/16 x 1=3/4 2=-1/2 x 2-3/8
2 1-3/4 x 1=1/4 1-1/2 x 1-1/8 Jet in No,5 - 1=3/4% _J
3 1-3/16 x 1-1/8 1-1/8 x 1-1/8- ent.; 4" L exit.
4 1-1/8 x 1 : 1-2/8 x 1-1/16
5 1-1/16 x 1-1/16 1 x 15/16 Jet in No.1l - 5/16" _]|
4 15/16 x 13 7/8 x 13/16 ent,
7 3/4 x 5/8 - 7/8 x 13/16
8 11/16 x 11/16 11/16 x 5/8
9 5/8 x 5/8 5/8 x 5/8
10 9/16 x 1/2 9/16 x 9/16
11 9/16 x 1/2- 9/16 x 1/2
i) 7/16 x 7/16 7/16 x 7/16
13 7/16 x 3/8 7/16 x 9/16
14 7/16 x 3/8 3/8 x 5/16
15 7/16 x 3/8 3/8 x 3/8
16 3/8 x 3/8 3/8 x 3/8
17 1/2 x 7/16 9/16 x 1/2
18 7/16 x 7/16 13/16 x 3/4
19 15/16 x 7/8
T153 - ST17-3
1 - Spike left in No. 1.
2 2=3/4x 1-1/2 1-3/8 x 1=3/16
3 1-5/8 x 1=1/4- 1-1/8 x 1-1/16
4 1-3/16 x 1=3/16 1=3/16 x 1-1/16 Jet in No.6 - 2-11/16" _|
5 1-1/8 x 1-1/16 1-1/16x1 - ent.; 3-1/8 _| exit.
6 1-1/16 x 1 15/16 x 15/16
/ 15/16 x 7/8 7/8 x 13 Jet in No,20 - 1-1/4" )
8 1-1/16 x 7/8 1lx3/4 ent.
B-8
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PIATE NO. HOLE MitASUREMLNTS CBSERVATIONS
Diameter - Inches
Entrance Exit
9 3/4 x 5/8 5/8 x 1/2
10 5/8 x 1/2 5/8 x 5/8-
1 5/8 x 1/2- 5/8 x 9/16
1» 5/8 x 9/16 5/8 x 5/8
13 5/8 x 5/8 9/16 x 1/2-
14 9/16 x 1/2 5/8 x 9/16
15 1/2 x 1/2- yx’c‘ x 7/16
16 7/16 x 7/16 9/16 x 1/2-
17 9/16 x 1/2- 9/16 x 5/16
18 1/2 x 7/16 5/8 x 1/2
19 5/8 x 7/16 5/8 x 9/16
20 3/4 x 5/8
T153 - ST17-4
1
2 1-3/4 x 1-3/8 1-3/4 x 1-3/8 Spike left in No.l.
3 1-3/8 x 1=1/4 1-3/8 x 1-1/4
4 1-3/16 x 1-1/& 1-1/16 x 1-1/16 Jet in No.5 - 1=3/4»_L
5 1-1/8 x 1-1/26 15/16 x 7/8 ent,; 2=3/4"_L exit.
6 7/8 x 13/16 7/8 x 3/4
7 3/4 x 11/1. 3/8 x 3/8 Cu trace on ent.No.l7.
8 11/16 x 3/8 11/16 x 3/8
9 5/8 x 1/2 5/8 x 1/2-
10 9/16 x 1/2 3/8 x 9/16
11 1/2 x 1/2 7/16 x 3/8
12 9/16 x 1/2 5/8 x 1/2-
13 R x 3/8 5/8 x 7/16
14 9/16 x 1/2 1/2 x 7/16
15 1/2 x 1/2 7/8 x 1/2
16 3/4 x 3/4 5/16 x 7/16
17
T153 - ST17-5
l — —
2 1-5/8 x 1-3/8 1-1/16 x 1=1/16 Spike left in No. 1.
3 1-1/8 x 1-1/8 1-1/8 x 1-1/16 -
4 1-1/8 x 1-1/8 1-3/16 x 1=1/16 Jet in No,6 - 2=7/8* L.
5 1-3/16 x 1-1/8 1-1/8 x 1-1/8 ent,; 2-3/4* L exit.
6 1-1/8 x 1 ix1l
7 7/8 x 7/8 13/16 x 3/4 Hole in ent.No.2 -
8 3/4 x 3/4 5/8 x 1/2- 1/2% deep.
g 5/8 x 54?'-6 9 /12 x 9?]-2
1 9 x9 9 x9
1 x 1/2- 5/8 x 9/16
12 9%2 x 9/16 1/2 x 1,2

B-9
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PIATE NO, HOIE MEASUREMENTS OBSERVATIONS
Diamater - Inches
Entrance Exiti
13 1/2 x 1/2 1/2 x 1/2
14 1/2 x 7/16 9/16 x 1/2
15 3/8 x 3/8 5/8 x 5/8
16 7/16 x 7/16 1/2 x
17 7/16 x 1/2 3/8 x 5/16
18 3/8 x 3/8 3/8 x 5/16
19 3/8 x 5/16 1/2 x 3/8
20 2 x 3/8 5/8 x 5/8
4l 5/8 x 5/16
T153 - ST18-1
1 1-3/4 x 1-5/8 2-3/8 x 2=1/8- -
2 1-9/16 x 1-1/2 1-1/2 x 1=7/16 Jet in No.6 - 3-1/2% L
3 1-7/16 x 1-1/8 1-3/8 x 1-5/16 ent.; 1-7/8 ol exit.
4 1=1/4 x 1-1/4  1-9/16 x 1-1/2-
| 1-1/8 x 1-1/16 1-1/8 x 1-1/16 Cu pile-up between No.7
6 1-3/16 x 1-1/8 1-1/4 = 1 and No,8; No.8 and ¥¢.9;
7 3/4 x 3/4- %g x 1/2 No. 9 and No, 10.
8 1/2 x 7 9/16 x 1/2
9 %2 x 5/8 5/8 x Cu Trece on ent.No.19.
10 9/16 x 1/2 9/16 x9
1 9/16 x 1/2- 5/16 x 9/16
12 7/16 x 7/16 9/16 x 9/16
13 1/2 x 7/16 9/16 x 7/16
14 1/2 x 7/16 9/16 x 1/2-
15 9/16 x 1/2- 5/8 x 7/16
16 x 7/16 1/2 x 7/16
17 7/16 x 7/16 5/8 x 9/16
i.g 1/2 x 7/16 9/16 x 9/16
T153 - ST18-2
1 2-1/4 x 2=1/4 1-7/8 x 1-1/2 Indentation circumferential
2 1-3/4 x 1-9/16 1-3/8 x 1-5/16 to ent.hole No.1l - 3" x
3 1-1/8 x 1-1/8- 1-3/16 x 1~1/8- 3~7/16" x 3/16* deep.
4 1-1/8 x 1-1/16 1-1/8 x 1-1/16
5 1-1/86 x 1 1x7/8 - Jet in No,5 - 2=1/2 " _|_
6 13/16 x 3/4 7/8 x 13/16 ent,; 3" L exit.
7 3/4 x 3/4- 1116 x 1
8 5/8 x 9/16 5/8 x 9/16 Jet in No,15 - 3/16" _L
9 9/16 x 1/2 5/8 x 5/8 ent.; 1/ _| exit.
10 9/16 x 1/2- 9/16 x 9/16
n 9/16 x 7/16 5/8 x 9/16 Hole No.18 - 9/16" deep.
12 9/15 x 1/2 1/2 x 1/2-
13 1/2 x 1/2 1/2 x 5/16
B-10
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CONFIDENTIAL

PIATE NO HOLE MEASUREMENTS OBSERVA TIONS
Diameter - Inches
Entrance Exit
14 2 x 7/16 9/16 x 7/16
15 9/16 x 9/16 9/16 x 1/2
16 1/2 x 5/16 1/2 x 5/16
17 1/2 x 1/2 5/8 x 9/16
18 1/2 x 7/16
T153 - ST18-3
1 2-5/16 x 2=3/8 1-1/4 x 1-1/8
2 1-1/4 x 1-1/8 1-1/8 x 1-1/8 Part of splke flange
3 1-3/16 x 1-1/8 1-1/8 x 1-1/8 in hole No, 3.
4 1-1/4 x 1-3/16 1-1/16 x 1-1/16 :
5 Tx1 1-1/16 x 1-1/16 Jet in No.6 —2-7/8% _L
é 1-1/16 x 1 1x1 ent.; 2=9/16" _L exit.
” 15/16 x 7/8 - 13/16 x 3/4 -
8 3/4 x 13/16 x 13/16 Jet in No,17 - 3/16" _L
9 5/8 x 9/16 11/16 x 5/8 ent,
10 5/8 x 9/16 11/16 x 5/8- Cu spiash 1-3/8%x 1/2" x
1 5/8 x 9/16 113@519/16 1/16" deep between
13 9/16 x 9/16 1/2 x1/2
pVA 9/16 x 1/2 1/2 x 1/2
15 1/2 x 1/2 1/2 x
16 }{Z x 1/2- 5/8 x9/16
17 9/16 x 9/i6 9/16 x 1/2
18 5/8 x 9/16 11/16 x 5/8
19
T153 - ST18-4
1 1-7/8 x 1-3/4 Spike left in hole No. 1.
2 1-3/4 x 1-1/2 1-3/4 x 1-1/4
3 1-1/4 x 1-1/8-6 1-3/16 x 1-1/8
1-1/8 x 1-1 ' > Jet in No.5 = 2=3/4"
15' /g x1 A 7 §%3/16 ent, : 3-3/4"_‘3/;;;"
6 7/8 x 7/8 - 13/16 x 13
T 3/4 x 6 5/8 x 5/8 Jet in No, 9 - 7/16"
8 3/4 x 5/8 11/16 x 5/8- exit.
9 9/16 x 1/2- 5/8 x 9/16
10 9/16 x 7/16 9/16 x 9/16 Jet in No,12 - 5/ _L
11 %ﬁ; x 3/8 11/16 x 1/2- ent,
12 9/16 x 1/2 5/8 x 9/16
13 1/2 x 1/2- 9/16 x 7/16 Jet in No,18 - 3/a% _L
14 1/2 x 7/16 9/16 x 1/2- ent.
1 716x1¢2‘ 1/2 x 7/16
1 7/16 x 7/16 1/2 x 7 Hole in No.18 - 5/16"deep.
17 7/16 x 7/16 1-3/16 x '7/8
18 3/4 x 3/4
B-11
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CONFIDENTIAL

PIATE NO. HOLE MEASUREMENTS OBSERVATI ONS
Diameter - Inches
Entrance Exit
T153 - ST18-5
1 2-1/4 x 2-1/8 1-1/2 x 1-3/8 Indentation circumferential
2 1-1/4 x 1-1/4 1-5/8 x 1-3/8 to No,1 ent, - 2=3/4" x
3 1-1/2 x 1-3/8 1-1/8- x 1-1/8 2-5/8"x 1/4* deep.
4 1-1/8 x 1-1/8 1-116 x 1
5 1x7/8 1xl - Jet in No,6 - 3-3/4" &
6 1x1 74 x 11/16 ent,
7 11/16 x 5/8 11/16 x 5/8- -
8 %8 x 1/2 5/8 x 9/16 Jet in No,16 = 3/4“ _L
9 9/16 x 1/2 9/16 x 9/16 ent,
10 9/16 x 1/2 yz x 1/2
11 9/16 x 7/16 9/16 x 9/16 Jet in No.18 - 3/8" L
12 9/16 x 1/2 9/16 x 1/2- ent,
13 9/16 x 1/2 5/8 x 9/16
14 9/16 x 1/2- 9/16 x 1/2
15 1/2 x 7/16 1/2 x 1/2
16 1/2 x 1/2 1/2 x 1/2 -
17 5/16 x 3/8- 3/4 x 11/16
18 9/16 x 5/16
T153 - ST19-1
1 2=1/16 x 2 1-13/16 x 1-9/16
2 1-5/16 x 1=5/16 1-3/8 x 1-1/4 Jet in No,4 - 2-3/¢" L
3 1-1/4 x 1=1/4 1-1/16 x 1-1/16 ent.; 3" L exit.
4 1x1 1-1/8 x 1-1/8
5 15/16 x 7/8 7/8 x 13/16 Steel splash between
6 13/16 x 13/16 3/4 x 5/8 No. 7 and No, 8.
7 3/4 x 5/8 5/8 x 5/8
8 13/16 x 3/4 3/4x 11 Cu trace on No.l9.
9 5/8 x 5/8 5/8 x 5/8
10 9/16 x 1/2 9/16 x 1/2
1n 9/16 x 1/2 9/16 x 1/2
12 1/2 x 1/2 9/16 x 1/2
13 1/2 x 7/16 9/16 x 9/16
14 9/16 x 9/16 9/16 x 9/16
15 9/16 x 1/2 1/2 x 1/2
16 1/2 x 1/2 1/2 x 7/16
17 1/2 x 7/16 1/2 x 3/8
18 1/2 x 7/16 7/16 x 7/16
19
B-12
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CONFIDENTIAL
PIATE NO HOLE MEASUREMENTS OBSERVA TIONS
Diameter - Inches
Entrance Exit
7153 - ST19-2
1 1-7/8 x 1=1/2 1-5/8 x 1-1/2 Indentation 270° circum-
2 1-5/16 x 1-5/16 1-3/8 x 1-1/8 ferential to hole No.l
3 1-1/8 x 1-1/8 1-1/8 x 1 ent, - 2%x 2"x 5/g"
4 1x 15/16 1x15 deep .
5 13/16 x 13/16 15/16 x 7/8
6 13/16 x 3/4 7/8 x 13/16 Jet in No,1 - 3-1/8* L
4 3/4 x 11/16 3/4 x 3/4 ent.; 2=1/4" L exit.
8 3/4 x 1}/16 13/16 x 11/16
9 11/16 x 5/8 3/4x 11 Holes No.7 and No.8 are
10 11/16 x 9/16 13,/45 x9 triangular.
11 3/4 x 9/16 11/16 x 5/¢
12 x1l 3/4 x 9/16 Jet in No,13 - 1/2* _L
13 3/4 x 5/8 1/2 x 1/2 exit.,
14 9/16 x 1/2 3/8 x 3/8
15 3/8 x 1/4 1/2 x 7/16 Hole in No,17 - 5/8"
16 5/8 x 1/2 5/8 x 9/16 deep.
17 3/8 x 3/8
T153 - ST19-3
1 1-9/16 x 1-3/8 2 x 1-3/4
2 1-1/2 x 1=3/8 1-1/4 x 1=1/4 Jet in No.3 - 3-1/2» L
3 1-1/4 x 1-1/4 1-1/8 x 1-1/8 ent.; 1-3/4 L exit,
4 1x1 J.;%g x 1=1
5 7/8 x 7/8 1= x 15 Jet in No,13 - 1/4" _L
6 13/16 x 3/4 15/16 x 7/8 exit.
7 3/4 x 3/4 7/8 x 7/8
8 5/3 x 9/16 15/16 x 3/4 Cu splash between No.1l5
9 11/16 x 5/8 3/4 x 6 and No,16.
10 5/8 x 9/16 11/16 x 5/8
1 5/8 x 5/8 5/8 x 5/8 Hole in No,16 - 1/4%
12 5/8 x 5/8 5/8 x 5/8 deep,
13 11/16 x 5/8 1/2 x
14 1/2 x1/2 5/8 x 1/2
15 5/8 x 1/2 5/8 x 1/2
16 1/2 x 1/2
T153 - ST19=4
1 2=7/16 x 2 1-7/8 x 1-3/4
2 1-1/2 x 1-3/8 1-1/4 x 1-3/16 Spike left in No. 1 hole.
3 1-3/8 x 1-5/16 1-1/4 x 1=1/8
4 1-3/16 x 1-1/16 1-1/8 x 1-1/16  Jet in No,2 - 3-7/g% -
5 1-1/8 x 1-1/16 1x1 ent.; 2=7/16* L exit.
6 15/16 x 7/8 15/16 x 7/8
7 15/16 x 13/16 13/16 x Cu in holes No,9 and
8 11/16 x 5/8 3/4 x 5/8 No. 10,
B-13
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PIATE NO. HOLE MEASUREMENTS OBSERVA TT ONS
Diameter - Inches
Entrance Exit
9 11/16 x 5/8 x 5/8 Jot in No,11 - 1/4* L
10 11/16 x 5}8 9/{6 x 1/2 exit,
1 9/16 x 1/2 3/8 x 9/16
12 5/8 x 1/2 9/16 x 1/2 Cu splash between No.16
13 5/8 x 1/2 5/8 x 1/2 and No,17.
14 %8 x 9/16 1/2 x 7/16
15 7/16 x 7/16 1/2 x 3/8
16 3/8 x 3/8 1/4 x 1/8
17 5/8 x 3/8
T153 - ST19-5
1 1-5/8 x 1-5/8 1-7/16 x 1-3/8
2 1-5/16 x 1-3/16 1-1/4 x 1-1/8 Jet in No,5 - 2-9/16*
3 1-1/4 x 1-3/16  1-3/16 x 1-1/16 ent.; 3* L exit,
4 11 1-1/16 x 1
5 1x15 1x1-1/16 Cu in holes No.l5 and
6 1x7/8 13/16 x 3/4 No,16.
7 3/4 x 3/4 3/4 x Jot in No,17 - 1/4* <
8 1116 x 5/8 3/4 x 6 ent,
9 11/16 x 9/16 6 x 5/8
10 11/16 x 5/8 5/8 x 5/8 Hole in No,17 - 1/4*
11 9/16 x 1/2 5/8 x 5/8 deep.
12 9/16 x 1/2 9/16 x 1/2
13 1/2 x 7/16 1/2 x 7/16
VA 1/2 x 1/2 11/16 x 5/8
15 5/8 x 9/16 5/8 x 9/16
16 9/16 x 1/2 11/26 x 5/8
17 5/8 x 5/8
T153 - ST20-1
1 1-3/4 x 1-9/16 1-5/8 x 1-9/16
2 1-13/16x 1-5/8 1-3/8 x 1-3/8
3 1-1/4 x 1=1/4 1-3/8 x 1-3/8 Jet in No.6 - 2-9/16% L
b 1-3/8 x 1-5/16 1-1/4 x 1-1/4 ent,; 3-1/8" L exit.
5 1-3/16 x 1-1/8 1-3/8 x 1-3/8
6 1-1/8 x 1 1x15
7 7/8 x 7/8 15/16 x1 Hole in No.18 - 1/8%
8 3/4 x 3/4 7/8 x 3/4 deep.
9 5/8 x 9/16 7/8 x 1%26
10 9/16 x 9/16 5/8 x 9
1 9/16 x 1/2 5/8 x 9/16
12 1/2 x 1/2 5/8 x 5/8
13 9/16 x 9/16 1/2 x 9/16
14 1/2 x 1/16 1/2 x 1/2
15 /6 x 7/16 7/16 x 3/8
B-14
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PIATE NO HOL? MEASUREMENTS OBSERVATIONS
Diameter — Inches
Entrance Exit
16 3/8 x 3/8 11/16 x 1/2
17 %g x 1/2 1x17/8
18 13/16 x 5/8
T153 - STR0-2
1 2-1/4 x 2=1/8 2 x 1=3/4
2 1~7/8 x 1-1/2 2 x 1-3/4 Jot in No.6 = 2-1/4" wde
3 1-1/2 x 1=3/8  1-5/16 x 1-1/4 ent.; 3" L exit,
4 1=5/16x 1-5/16 1-1/8 x 1-1/8
5 1-1/8 x 1-1/8 1-1/4 x 1-1/16 Jet in No,17 - 9/16" 4
) 1-3/26 x 1-3/16 1-1/4 x 1 ent,
7 1x7/8 13/16 x 3/4
8 i3/16 x 11/26 3/4 x 3/4 Hole in No,17 - 1/4*
9 3/4 x 3/4 1 x 13/16 deep,
10 13/16 x 9/16 3/4 x 3/4
11 5/8 x 9/1% x 9/16
12 %2 x 9/16 9/16 x 9/16
13 9/16 x 1/2 9/16 x 9/16
14 9/16 x 1/2 9/16 x 1/2
15 1/2 x 7/36 1/2 x 1/2
16 5/8 x 1/2 13/16 x 3/4
17 5/8 x 11/16
T153 - ST20--3
1 3=1/4 x 2 2-1/8 x 1-7/8 Indentation on one side
2 1-3/8 x 1-5/16 1-3/8 x 1=-5/16 of hole ent.No, 1 -
3 1-3/16 x 1-1/8 1-3/16x 1=3/16 2-1/2"x 1-3/16%x 1/4"
4 1-1/8 x 1-1/8 1-1/16 x 1-1/16 deep.
5 1-1/8 x 1 1x1 Jot in No.5 - 2-:7[16" &
é 7/8 x /8 13/16 x 13/16 ent,; 3=5/16" exit.
7 3/4 x 1}/:5 13/16 x 5/8
8 5/8 x 5/8 11/16 x 5/8 Jet in No.21 - 3/16" A
9 5/8 x 5/8 3/4x 11 ent.
10 5/8 x 5/8 5/8 x 9 Hols in No,21 - 1/4"deep.
1 9/16 x 9 5/8 x 5/8
12 1/2 x 1/2 5/8 x 9/16
13 1/2 x 7/16 9/16 x 1/2
14 }Q x 7/16 9/16 x 9/16
15 7/16 x 3/8 1/2 x 7/16
16 1/2 x 7 2 x 3/8
17 %2 x 7/16 7/16 x 3/8
18 7/16 x 5 7/16 x 3/8
19 716 x 3/8 3/4 x 3/8
20 5/8 x 7/16 1x1
2 3/4 x 3/4
B-15
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PIATE NO.

HOLE MEASUREMENTS
Diameter - Inches

Entrance

Exit

OBSERVA TIONS

QSKGKGSﬁSomqmmauwp

2-1/8 x 1-7/8
1-3/8 x 1-3/8
1-1/4 x 1=1/4
1-1/8 x 1
1o
1-1/8 x 7/8
1x7/8
7/8 x 11/15
7/8 x 3/4
3/4 x 3/4
5/8 x 1/2
5/8 x 9/16
1/2 x 7/16

7/16 x 3/8
3/8 x 1/4

2=1/2 x 2
1-5/16 x 1-3/8
1-3/8 x 1-3/8
1-1/2 x 1~7/16
1-1/4 x 1=1/4
1-1/8 x 1-1/8
3/4 x 3/4
5/8 = 9/16
3/4 x 5/8
9/16 x 1/2
1/2 x 1/2
7/16 x 7/16
7/16 x 5/16
3/8 x 3/8
e 3 8
x
e

x 1/2

T153 - ST20-4

1=3/4 = 1=3/4
1-1/2 x 1-1/2
1-3/8 x 1-5/16
1-1/8 x 1-1/8
1-3/16 x 1-1/8
1 x 15/16
/1 x 1/
7/8 x 3/4
3/4 x 3/4
3/4 x 3/4
5/8 x 9/16
5/8 x 9/16
1/2 x 1/2
1/2 x 1/2-
%2 x 7/16
9/16 x 1/2
1/2 x 3/8

T153 - ST20-5

2-3/16 x 1=~3/4
1-9/16 x 1-1/2
1-1/2 x 1=1/2
1-1/2 x 1-7/16
1-1/4 x 1=3/16
1x7/8
1x1
3/4 x 3/4
3/4 x b
9/16 x 9/16
1/2 x 1/2
2 x 1/2
9/16 x 7/16
iy
Xx
9/16 x 1/2

B-16
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Jet in No,6 - 2=1/4% <
ent.; 3" | exit,

Steel splatter 1/4"
thick between No.9 and
No, 10,

Hole in No,18 - 1/2% deep.

Indentation circumferential
to ent.No.1l - 4=1/2" x
4 x 3/8" deep.

Jot in No,6 - 2~7/g% -+
ent,; 2=1/4" ) exit.

Steel splash between No.8
and No.9.

Jet in No.17 - 1/2¢
ent.
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APPENDIX C
e . o EXPERIMENTAL AMMUNITION DATA CARD  w gss7s
T F R N KIND e ANM. LOT NO.

Shell, 120MM, SEAT, Static Test T153 ST--1A o

SPTC. NO. QUANTITY IN LOT
ORG. NO. DRG. DATE OR RETI.—"T.LBT'A_QW&' PROJECT NO RAD OR EPO NO. | QUANTITY IN SHIPMENT
WBSK=1342 2-7-57 R R
P AKO PROP. CHARGE EAPECTED M.V EXPECTED PRESSURE ASSEMBLEID OY DATE OF ASSEMBLY
03-64 PA May, 1957
REMARKS:  Packed: 2 Shell/saddle packed/wood bosx.,
#70304111~19-40069-01, X-rayed 100%. Fuze cavity drilled to a depth of 2,24 £ .03" and

1.27" £ 03" dia,

Fuze lucky and-wire assemblies omitted.

Accepted based on satisfactory

local inspection, AND
COMPONENT Meta] Parts Chg
FIND Assy Bursting
ol Comp, B —
RG._NO unk | S RS . ||
' DATE OR REV. |ynk AL g
G0 By Budd-theel-€o.” s, Holston |-~
DATE 1957 '1915127—11&5
LOT ‘0. ST-1 QOL~7- —)

s
SEPARED BY . D, Scoble CERTIFIED TO BY: ‘?KW . INSPECTOR
Ars Opers = PICATINNY ARSENA.’ glb ___Inspection
DIVISION DOVER. NEW JERSEY DIVISION

EXPURIMENTAL AMMUNITION DATA CARD No. 85575 - LOT NO. PA-E-25553

ARSY-P.A. DOVIE, N4,

EXPERIMENTAL AMMUNITION DATA CARD

000u8-41 7-35-88 800 NO. 85576
TP R NO. KIND AMM. Lyl NO.

it Shell, 120M, HEAT, Static Test T153 ST-1, PA-B-25554

SFEC NO. QUANTITY IN LOT

“ore. NO "DRG. DATE OR REV. {ALLor""Ewc?-'_'Tn'ém_cTT:o. RAD OR EFO NO. | QUANTITY IN SHIPMENT
WBSK-1342 | = 2-7-57 | @ *

P AX O FROP. CHAR: EXPECTED M. V. EXPECTEND PRESSURE ASSEMBLED BY DATE OF ASSEMBLY
0U-64 PA May, 1957
REMARKS:  Packed: 2 Shell/saddle packed/wood box.

*70904,111-19-40069-01. X-rayed 100%. Fuze cavily drilled to a depth of 2,24" £ ,03* and

1.27" £ .03" dia.

Puze, Lucky and-wire assemblies omitted. Accepted based on satisfactory

local inspection. An }7
» P V. 3 E 4 7 . A ! . vz
e .74 & 4% | D i ‘/' () o e e LD ANAy [,'/{ r:/(g_au_,\_):' 22 W
3 1 e o ek Sacilee  steve o ot Dleoncitames bt o (@b
COMPORENT Motal Chg
KIND Parts Bursting
3 Asay Comp. B
_She. NS, unk ———— , 2
DRG. DATE OR REV. |unk : | T = .
NFGD BY Dudd Yhee! fo, . Holston [
DATE 1957 | Lo 1955
LOT NO. 8T-15 HOL-7-14 35 A opr /)
' - Pt !
PREPARED BY ____ _D. Scoble =~ CERVIFIED TO BY: WG . INSPEL 1OR
. Are Opets PICATINNY ARSENAL :‘IQ Inspection
DAIVISION DOVER, NEW JERSEY DIVISION

EXPERIMENTAL AMMUNITION DATA CARD No, 85576 - 10T NO. PA-E-2555L

e=1
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s s o EXPERIMENTAL AMMUNITION DATA CARD v gssmr

T P.R NO. KinD . AMM. LOT NO.
“srEc. No. | Shell, 120MM, HEAT Static Test T153 ST-16 3&:’.’5’.’3{07
DRG. NO. DRG. DATE OR REV. | ALLOT. ADVICE PROJECT NO. IAD.% NO. lUAN'I’?" IN SHIPMENT
_MBSK-1342 | 2~7-57 o 5

P.AXO PROP. CHARGE EXPECTED ™.V, EXPECTED PRESSURE ASSEMOLED BY DATE OF ASSEMBLY
VU6 | PA June, 1957

REMARKS: Packed: 2 Shell/saddle packed/wood box.
#T7004111-19-40069-01, X-rayed 1008, Puze cavity drilled to a depth of 2.24" ¥ 03" and
1.27" # .03" dia. Fuze and Lucky assemblies omitted. Accepted based on satisfactory locsl
inspection. X-rayed shell No, 16-5 contains foreign material in spike nose.

COMPONENT Meta] Parte Charge
KIND Agsy Bursting
Comp, B
DRG. NO. unk : T | d
DRG. DATE OR REV. |unlc e ST Cal
NFGD BY Budd—reel Go. - Holston L
DATE 1957 - 1955
LOT NO. S7-16 HOL-7-1435
PREPARED By D, Scoble cermipgp To BY: ___ e INSPECTOR
__Ars Opers PICATINNY Ans:N’A'L":a/é Inspection
DIVISION  DOVER, NEW JERSEY DIVISION

EXPER [MiiVIAL AMMUNITION DATA CARD NO. 895(( = LOL NO. PA-E-25555

e i it EXPERIMENTAL AMMUNITION DATA CARD wo. 85578
T.P.R. NO. XIND ’ AMM,. LOT NO.

¥ PA-E-25556
SPEC. NO. Sh.ll’ lm’ HEAT St.tic Test T153 st 17 QUANTITY IN LOT
.DRG. NO DRG. DATE OR REY ALLOY. ADVICE PROJECT NO. RAD OI/‘EPO NO. QUANTITY IN SHIPMENT
WBSK-1342 -1=57 *
P.A.X.O. PROP. CHARGE EXPECTED M. V. EXPECTED PRESSURE ASSEMBLED BY DATE OF ASSEMBLY
03, -6 PA May, 1957

REMARKS: Packed: 2 Shell/saddle packed/wood box.
*70704111-19-40069-01, Xgrayed 1008, Puze cavity drilled to a depth of 2,24" ¢ 03" and
1.27" 4 .03" dia. Puzej'Lucky and.wive assemblies omitted. Accepted based on satisfactory
local inspection, X-®nyin SHELL wu. [T-¢ CanyAani TeAL 1G AT AL

I SFAYAE Aas e

COMPORENT Wetal —
KIND Parts sting
Assy Comp, B
DRG. NO. uk .. .
DRG. DATE OR REV. lynk = { ° : 1L L
MFGD BY Budd Wheel Lo, Holston:
oAt T 3957 1955
LOT NO. ST-17 HOL-7-1435 2
PREPARED BY D, Scoble CERTIFIEDZO BY: I Xnapp . INSPECTOR
___AraOpers PICATINNY ARSENAL Inspection
DIVISION oover. new JersED! DiIvISioN

EXPERIMENTAL AMMUNITION DATA CARD NO. 85578 - ‘" NO. PA-E-25556
Cc-2
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e TR EXPERIMENTAL AMMUNITION. DATA CARD NO. 85579
T.P R NO KIND i ANM_ LOT NO.
e Shell, 120MM, HEAT Static Test T153 5T-18 PA-E-25501

3

DRG. NO. DRG. DATE OR REV. | ALLOT. ADVICE PROJECT NO. RAD OR'£PO NO. | QUANTITY IN SHIPMENT
WBSK-1342 *
?.A.X.0. PROP. CHARGE I EXPECTED M. V. ’ EXPECTED PRESSURE ASSEMBLED BY DATE OF ASSEMBLY
30 %-64 PA May, 1957

REMARKS: Packed: 2 Shell/saddle packed/wood box.,
#70904121-19-40069-01. X-rayed 100%. Fuze cavity drilled to a depth of 2.24" £ .03" and dia
1.26" £ 04", Fuze, Lucky and wire assemblies omitted. Accepted based on satisfactory local

inspection, Anp

COMPONENT Vetal Parts Charge
KIND Assy Bursting
Comp, B
DRG  NO. unk at) )
DRG. DATE OR REV. junk Al e £l [,
wFGD B8Y Budd _Wheel (o, Holston [
DATE 195]'{8 1955
LOT NO. ST- HOL-7-1
. [TD = > e =
PREPARED BY D, Scoble —— CERTIFIED TO BY: W, Trevepa . INSPECTOR
__Ars Opers BT Inspection
DIVISION DOVER. NEW JERSEY DIVISION

EXPERIMENTAL AMMUNILiUn wain CAKD NO, 0,579 = LuT NO., FA-Z 28597

s . B EXPERIMENTAL AMMUNITION DATA CARD no 85580
T.P.R NO NIND ANN  LOT O

K M-E-2
el | Shell, 120X, HEAT, Static Test, T15) ST=39 ""“A"_‘;"s?.”-("v
“DRG NO | DRG. DATE OR REV. | ALLOT ADWICE PROJECT N0 T eae & 1P w0 | GUANTITY i swipmEmT
VBSK=-1342 2-7-54 j
“Parxo. PROP CMARGE LAPECTED W v T2PECTED PRESSURE ASSIMNBLED BY DATE OF ASSTWELY
30 U=-b4 | " May, 1957

REMARKS:  Packed: 2 Shell/saddle packed/wood box.
10304111 -1940069-01. X-rayed 1008, Puze cavity drilled to a depth of 2,24* £ .07°

and 1.27" £ 03" dia. Mze, Lucky 442 Yuss assembliss omitted, Aczepted based on satisfactar)

LN Z =
local inspectione (. gy 2" "iviil Ay 40 Con A FeREGAH Mg 8ral 14

SrIagE pedd

COMPONENT Vetal Che
KIND Parts Bursting | == 1
- Apsy _|Gomp, B | i ——
DAG. NO. unk . |
DRG. DATE OR REY. lunle i A =

o Budd Wheal Go, ~ | Wolston | -

DATE 1957 1955 S

LOT NO. ST-19 HOL-7-1435% 3

PREPARED BY __ D. Scoble CERTIFIED TO BY: __m-. INSPECTOR

__hre Opers L3 PICATINNY ARSENAL 8lb Inspection -
DIVISION DOVER NEW JERSEY Division

EXPERIMENTAL AMMUNITION DATA CARD NO, 85580 - LOT NO. PA-E-25558

c-3
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S o EXPERIMENTAL AMMUNIT;QN DATA CARD no, 853581
T.P.R. KO. KIND AMM. LOT NO.

PA-E-25559
= Shell, 120MM, HEAT Static Test T153 ST-&p iy T
DRGC. NO. DRG. DATE OR RTV. ALLOT. ADVICE PROJECT NO. 'nn,?« EPO NO. QUANTITY IN MMT~
¥BSK-1342 2-7-57 I
ALK Q. -_P—ll_br. “HARGE EXPECTED M.V, EXPECTED PRESSURE ASSIMBLED BY DATE OF ASSEMSBLY
303464, ] [ ! PA May, 1957

REMARKS: Packed: 2 Shell/saddle packed/wood box.
*70304111-19-40069-01. X-rayed 100%. Puze cavity d.illed to a depth of 2.24" # .03" and
1.27 £ .03" dia. Puze Lucky and wire assemblies omitted. Accepted based on satisfactory

local inspection,

COMPONENT !&,t‘l %

e Parts Asey Bursting [ =
Comp. B

oRG. o Unk o

ORG. DATE OR REV. |yl abelon . /o

webp &y -G 7 Helaton I

DATE 1957 1955

“tor wo 5720 HOL~-7-14 35 m%r
D, Scoble . INSPECTOR

PREPARED BY c:!mnq

Ars Ozers pICATINNY ARSENAL .__w .
——— . o BIVISION

MVisION DOVER,

EXPERIMENTAI AMKUNITION DATA CARD ¥O. 395581 - LOT NO. PA-E-2555%

SEENE Taveit. e EXPERIMENTAL AMMUNITION DATA CARD 0.
tTes & i nwp ANNM. LOT NO.
PA-E-25674
weie Tetryl Fallets QUARTITY IN LOT
. F
e w0 085 DAVt Of BV | ALLOT ASVICE [ ewaitcr wo l'ﬁz‘& ZPO WO | QUANTITY IN SHIPMENT
Ko e
?ara P20F CHaBGL €IMCTEs u v t LIPECTED PRESSURE ssecuni 65 Hr DATE OF ASSEMwLY
J07Y-6y i rA May, 1957

RIMARKS Packed: 18 Pellets/wrsp in commercial kraft paper and L7 pellets wrapped
in commercial kreft prper/wood box/overpacked,

Dl‘. o-s' - oO'!'.

"‘w% .m = uo’

Density GMCC ).5%

COuPUateY "Q;‘-I!l T

— e - S 3

Vi
1

4 — o e

o84 =o

586 satc oMy | 4 L b =i}

-mso ) U | __A____é_;:r | ——

.AYI

Lot o T ALA9 S ! —=> G
PREPARID BY Do Scodle CERTIFIED. m INSPECTOR

0 .
Ars Opers rou PICATINNY nuu/’y‘ . Inspection
BIVISION oovER. Nrw

EXPERIMENTAL AMMUNITION DATA CARD NO. 8575k - LOT NO. PA-E-2567h
C-h
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LeSTRIBUTION APPENDIX D
NO, @O° AR: COPY NO,

MALE AND ADIRESS _COPIES &F 13 Copies
Chiel of Ordnance
Washington 25, D. C,
ATTN: ORDTIW 1 )
Commanding Officer
Diamond Ord Fuze lab
Washington 25, . C.
ATIN: Tech Ref Sec 1l 4

Commanding General

Frankford Arsenal

Philadelphia 37, Px.

ATTN: (ROBA-MDR i 5

Coumanding Officer

Picatinny Arsenal

Dover, N. J.

ATTN: CRDBEB- lir. Kuperman 1 6

Budd Company

2450 Hunting Park Ave.
Philadelphia 32, Pa.

THRU: Phila Ord District

Armed Services Tech Inf Agency

Document Service Center

Dayton 2, Ohio

ATTN: TICSCP-2 1 vellum 8

)
2

British Join{ Services liss .on

1600 K Street, N, W,

Washington 6, D. C.

ATIN: Reports Officer 2 9 - 10

Canmadian Army Staff

2450 ass. Aveme

Washington 8, D. C,

ATTN: GSO=1, AéR Sec 2 1n -2

CONARC Iiaison Of .cer
Aberdeen Proving Ground, Md,
ATTN: Col, L. W, Linderer 1 13

‘Pechnical Iibrary Branch
Aberdsen Proving Ground, Md, Original
1 Referonce

1 Recora

N O

D-1
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